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THE BURNING OF WOOD AND PLASTIC CRIBS IN AN ENCLOSURE: 
VOLUME II 


James G. Quintiere, Bernard J. McCaffrey and Margaret Harkleroad 


1. INTRODUCTION 


This is a summary and compilation of the room fire data referenced in 
"The Burning of Wood and Plastic Cribs in an Enclosure: Volume I". A 
complete set of the transient raw data in the format given in table 1 is 
available on a 9-track, 1600 BPI, 132 character record, ASCII format 


magnetic tape. A printed listing of the data is tabulated in appendix B. 


Section 2.3 of volume I (1)? gives a detailed description of the 
instrumentation. Here we include table 2 which describes the type of 
instrumentation and table 3 which indicates the symbol and letter key use 
to designate the sensor. Accordingly, the sensor locations are shown in 


figures l-l and 1-2. 


Typical of room fire experiments, an immoderate amount of data ~as 
collected. For the most part, we have chosen to examine the quasi-steady 
results during the peak burning period. These results have been thoroughly 
discussed in volume I [1], and are presented here again in table 4 for 
convenience. Since the general transient aspects of the experiments may 
be of interest, these results are presented in the following sections. The 
order of presentation for each parameter will follow the sequence given in 


table 4; however, the first experiment (PRC 0) was not included. 


I ; 
Numbers in brackets refer to the literature references listed at the end 
of this report. 
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Pigure 1-1. Room instrumentation--thermocouple section 
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2. ROOM TEMPERATURES 


Room temperatures measured as described in volume I [l], section 2.3.1 
are shown as a function of time in figures 2.1 to 2.20. The curves are 
labeled according to thermocouple number, as referenced in figure 1.1. 
These results include the ceiling (TS) and wall (T25) temperatures, but 


do not include the filter paper temperature (T24). 


Some anomalous behavior of the data is present and may be explained. 
Por example, the ceiling temperature generally follows the wall temperature, 
but this is not the case in PRC 3. It appears that in that case TS was more 
likely measuring the gas temperature near the ceiling. The temperature 
fluctuations generally reflect the turbulence level but in some instances 
extraordinary excursions are shown. These excursions do not reflect the 
temperature; the cause of the error is not known. In PRC 9 and 10 it appears 
that T23 was not recording the proper temperature, in fact T23 was found to 
have had a short circuit at the thermocouple junction box located in the room. 
Hence, it was probably measuring the temperature in the junction box for 
these two experiments. Finally, during the fire decay period T28, the 
aspirated thermocouple appears to have an anomolous behavior. [It occurs 
for the high temperature fires with small doorways. The aspirated temperature 
begins to exceed the bare thermocouple data: This is probably a valid 
reading due to conduction from the hot aspirated probe metal tube which is 
slow to cool. When this occurs T28 does not give a true gas temperature 


reading. 
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3. DOORWAY TEMPERATURES 


Doorway temperatures measured as described in volume 1 [1]. Section 
2.3.1 is shown as a function of time in figures 3-1 to 3-20. The curves 


are labeled according to thermocouple number. 
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4. CRIB MASS LOSS 


The crib(s) mass monitored as described in volume 1 [1]. Section | 
2.3.4 is shown as a function of time in figures 4-1 to 4-20. The wood 
cribs would generally collapse at about 10 minutes after ignition whereas 
the plastic cribs would swell and char but maintain a structure similar 
to its original form. The char residue: after combustion was about 10 percent 


for the wood and 13 percent for the plastic. 


In form experiments, PRC 15 through 18, a malfunction of the load 
platform was discovered. This was corrected and an attempt was made to 
correct the errors in the mass loss data through a special calibration 


procedure. These corrected results are shown here. 


An anomaly occurred in PRC 2 which was a mass increase near the end 
of the experiment. This coincided with the crib collapse. However, the 
cause of this erroneous mass increase was not clear. Another obvious 
error occurs as a brief excursion in PRC 18. This is likely a data 


recording problem. 
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5. CRIB MASS LOSS RATE 


The instantaneous rate of mass loss was obtained from the crib mass 
data. In the interpretation of these results it should be realized that 
they arise from a differentiation process applied to discrete data points 
which may not be well-behaved in a mathematical sense due to experimental 
fluctuations. The "smoothing" method selected was a least square linear 
fit over successive mass loss data points. The slope of the linear fit 
is the mass loss rate. This process was repeated for a running set of 


ten data points for each five-second increment. The formula is given as 


10 LO eo 
See a.) ew Oe 


i=l i=l i=l 





where t; is the time 


and m5 is the mass. 


The results cf these calculations are given in figures 5-1 through 


5-20. Anomalous behavior can be traced back to problems with the mass 


loss data or to the manner in which the differentiation method is responding 


to the data fluctuations. 


A comparison between repeat runs (PRC 17 with PRC 19, and PRC 20 


with PRC 16) shows that the results are in fair agreement. (Note that the 


ordinate scale varies in each of these figures.) 
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6. ROOM AND DOORWAY GAS TEMPERATURE PROFILES (T) 


A sequence of room and doorway temperature profiles is shown in 
figures 6-1 to 6-20. In each figure the time sequence of profiles is 
shown for 30 seconds after ignition, the start of the average peak burning 
period, its midpoint, and its end. The plotted curves connect the data 
points, which have not been shown explicitly. The distinguishing features 
of the profiles are their shape and magnitude during the peak burning period. 
The depth of the heated gases within the room is much lower for the smaller 
doorway cases and stratification is stronger there. The "Star" data point 
in tests PRC 9 through PRC 20 indicates the true gas temperature measured by 
the aspirated probe at that point. A significant result is that the maximum 
doorway temperature is lower in each case than the maximum temperature in 
the room. This is probably due to heat loss from the gases flowing between 
the two measuring stations. Thus a unique upper and lower room gas 
temperature is an idealization. Yet this concept is useful in analyzing 
room fire data and in predicting fire behavior from zone models. However, 
there will always be some inconsistency between measured room temperatures 


and those temperatures predicted by zone models. 


93 











PRCS-H-1-1 PRCES--1~1 
3@ 46SEC 120 eC 
e e 
= CEILING 7 CEILING 
“ “ 
: : 
CY “ 
S 
OAS = 
9008 
3 poor 3 em) ih Sai tos 
- - 
=e = 
= = 
~- —= 
= = 
Se Se 
Lue les 
x= Ps 
: 2 
e e 
: 3 
e e 
2 x 
e e 
: : 
e hay e (te 
a 120 200 ® 19@ 208 e 19e 200 ® 160 206 
TEMPERRTURE (DEG C) TEMPERATURE (0EG C) 
PRCS-W-1-1 PRCS-b-1-1 
e 290 SEC ‘s \se sec 
> CEILING > CEILING 
] a 
: 2 
“ 
3 door 3 poor 
=e = 
=“ x= 
~~ — 
= = 
Ce Ce 
- Lises 
= 
: 2 
e e 
? 
3 3 
. ° 
z 2 
« e 
3 3 
2 I se ———$— 
r) \se 200 a 190 200 e 190 2ee e lee 200 
TEMPERATURE (DEG C) 4 TEMPERATURE (DEG Cc) 


94 





Ye ee he ee a 
; 
i 


95 


hin 


, 
Tempceeruet (006 ¢) 


2.4e 


2.4e@ 


@.3se @.60 @.08 


CEILING 


CEILING 


veo 


PRC2-W-3-1 
se =«SEC 





@ 200 
TEMPERATURE (DEG C) 





TEMPERATURE (0&G C) 


“ee 


96 


2.4e 


4 


Ae 
sc 
CEILING 
Be eee 
oO 
Lidee 
a PEST RES ae 
PRCQ-W-3-1 
2 378 3€C 
r CEILING 
o 
2. poor 
. —EE—— SSS 
2 é 


2e08 4ee 
TEPERATURE (DEG C) 


200 4ee 
TERE RRTORE (OEO C) 


“ 


Eris : m. 
| | 
; ee ; 
Pe eee aang eee Se 
; ; 3 
a ik 7 
| 


: : 
t : t 


ofthis 


CelLime 
ad 


crmine 


one oe or wus di de oe we “se we Fr or or 15 inst da we we owe oe 


) 


HEIGHT ¢ 


a.4ue 


1.26 


SY] ise 220 @ 1¢@ 
TEMPERATURE (DEG C) 





CEILING 

s 

3 Eee 
3 

e 
3 

e 

a 

e 

: 


200 


CEILING 


HEIGHT (4) 
6.00 @.3@ 0.66 0.00 1.20 1.60 1.00 2.10 2.ue 
at 
Sere 


2.46 





PRCI-P-1-1 PRO1-P-1-1 
as 18@ SEC : 298 SEC 
z CEILING r CEILING 
o 
e e 
= = 
a “ 
3 DooR 3 oor 
-~ a2 
33 = 
=- Sea 
a - 
x= = 
Ce Ca 
=o = 
We We 
= 25 
2 3 
e e 
: 3 
2 2 
3 
s 2 
2 
° Sanna a eee 


lee 200 t ] 190 200 e 19@ 200 
TEMPERATURE (DEO C) 





98 





Pace -o-2-) 
: oii ~~ «MC + 
* - 
: : 
= = 
a 
3 zoo 3 


” ou “ - me ger a 4 i- at ou 
’ : 
i 
i 
ee ; 
H 
~~ nm “ oo” Me hd (vB iw au awe 


99 


CelLine 


os 


PRce-P-2-1 
sc 


, 20 
Towceatuet (040 C) 





CEILING 


2.40 





t 300 6ae- e 300 
TEMPERATURE (DEG C) 


2.46 


16 





o.08 


@.6e 


360 
TENPERATURE (DEO ©) 


-—S 
T°) 


PRCS-P-3-1 
12@ sec 
5 CEILING 
“ 
3 
=e 
ee 
— 
x= 
Ca 
= 
lew 
x= 
a 
° 
22 ioe i aa gem 


100 


CEILING 


2.4e 


6.36 


s 3008 see e 300 see 
TEMPERATURE (DEG C) 


CEILING 


2.4e 


@.3@ 6.68 6.30 


@.00 


TEMPERATURE (DEG C) 





. 
Teppceoruet (CEO ¢) 


ues 





or lf “rT wus indidu “ef wr ae wer 


anise 






J wr Tus indi de we we “me we Ff wr or : 5 indi du we wer ae oe 


101 





PRCE@-W~-2-1/2 
3@ 86SEC 
CEILING 


2.48 


C) 200 ueo 
TEMPERATURE (DEG C) 


PRCQ-W-2-1/2 
23@ SEC 
CEILING 


2.ue 





2 
$< 
‘ 209 vee ° 200 4eo 
TEMPERATURE (DEO C) 





102 


6.36 


PROO-u-2-1/2 
e e s€C 
> CEILING 
) 
@ pooR 
——$ 
=e 
Ze 
— 
= 
x= 
C5cae 
ti 
Les 
= 
3 
é ————————— 
PRCO-W-2-1/2 
388 «SEC 
r CEILING 
= 
“ 
-e 
= 
— 
x 
Ce 
ah 
We 
= 
3 
e@ —V——VO—oCCCooOoOoOOO 


TEMPERATURE (DEG Cc) 


2.4e 


: 


@.36 


e 
& 
e 
6 
e 
3 
& 
2 
cs) 


Pecii-w-3-1/2 
= <= 


103 


cin 


PRCLI-w-3-172 
‘os sc 


oom 
‘ 

TOweretuer (O80 C) 
PRCT -w- 8-1/2 
we mc 

2008 


J 2008 
Ttmeteatuet (oto c) 


ue 


2 


3 

e 

3 

° 

2 

Oo —————<—<__—__——_ 
.] 208 4a@@ t] 200 4ea 


CEILING 


4ee: 


19@: SEC 
, CEILING 
a 
° 





PRCIG-H-U-1/2 
3@ «= SEC 
0ooR 
rs 
CS] zee 4ee 


TEMPERATURE (DEG Cc) 


PRC1S-W-8-1/2 





TEMPERATURE (OEC C) 


104 


2.ue 


0.08 


16 2.4e 


@.6e 8.00 


76 «6eC 
CEILING 
is 


PRCIS-W-4~-1/2 


PRCIS-W-8-1/2 
318 sec 





TEMPERATURE (DEG C) 





were 
- 


iF 


PRC18-P-3-1/2 
3@ sec 
CEILING 


2.48 





e.38 6.66 0.00 


s 
2 
w 
r 
iy 
= 
) 


TEMPERATURE (DEG C) 


PRC1B-P-3-1/2 
168 sec 
CEILING 


-4e 





@.ee 


»~ 


® 308 see 6 30@ 6e@ 
TEMPERATURE (DEG C) 


2.46 


106 


2.46 


o.00 


CEILING 


CEILING 


PREIS-P-3-1/2 


7@ «630 


PRC1S-P-3-1/2 


280 SEC 





t 
TEMPERATURE (DEG C) 


seo 








celine 


ais 


, cad 
"erwuretven (ofo Cc) 


PRC ae R-Ie 
= «cc 


i 


PRCID-w- 2-178 
7s 6M 
hin 
008 
SS 
. cd 20 see 


4e 
2.46 


) 
te 

) 

@ 


0.00 
EIGHT ¢ 
08 1.20 4 


6.60 
@.6e@ 


PROIT—W-4-1/5 PROI7-W-4-1/8 
3@ 86sec : 
CEILING r CEILING 
CY 
2 : 
= oo 
e door 
aon 4 
— 
25 
Cea 
=o : 
= x= 
, & : 
e 
had z 
e 
= —_—_—_—_—_———Xn—a—X=XxX>QWTUu“7D""=> “ 


® 200 “eo C) 200 4ee e 200: yee ® 
TEMPERATURE (DEQ C) TEMPERATURE (DEG C) 


@.60 
@.66 


2.ue 
2.4@ 





e @.48 @.08 
ee 6.00 


se 
@.36 


9 20 4ee @ 200 4aQ 3 200 wee 


e 200 
TEMPERATURE (DEO C) TEMPERATURE (DEG C) 


108 


oo 


PRCIT-W-8-1/8 PROI7-W-4-1/8 
228 sec 366 SEC 
; CEILING , CEILING 
: : 
“ “ 
3 poor poor 
: SS 
-~@ -@ 
ao x*% 
~~ ~= 
= = 
Oe O5a 
a) pa 
Lube We 
ze 32 
e 
5 epee 5 
e —_—_—_—_—_——_—— 


ceri 


crime 


PCL eet ee 
mS mc 


ee le ee ee ee 


109 


Paci e-w-s-17/8 
= wc 


2.46 


a2.4e 


CEILING 


e 190 200 @ 


PROI2-P=-1-174 
3e@ 86sec 


ise 


TEMPERATURE (DEG C) 


CEILING 


2.18 


@.¢e 


2 


. 
® 190 200 s 


PRCI2-P-1-1/8 
z2e SEC 





TEMPERATURE (DEG C) 


OooR 
———— 
—————— 


298 


110 


2.4e 


ite 


HEIGHT 
0.60 0.06 1.20 


2.40 


PRCI2-P-1-1/% 
om Cc 
CEILING 
oor 
® 100: 200 2 1e@ i 
TEMPERATURE (DEG C) 
PRCI2-P-1-1/8 
388 SEC 
ooOR 


@.36 0.60 


, CEILING 

= 

« 

2 
-a@ 
x 
Oa 
— 
We 
x= 

e 

= 

e 

e 
® 100 200 a 





TEMPERATURE (DEG Cc) 


2ee 








pecie-?-2-176 
= «sc 


, a” 
ToOwtretvet (of8 c) 


lll 


ME LOHT ( ) 


CElLine 


ahi 


PRCIE-P-2-178 
ss sc 


PROCITE F- 2-178 
= «6c 


PRCIG-P-3-1/4 
3@ 4 6sEC 
CEILING 


2.4e 





@.30 ©.68 


ooo 
e 309 see 3 300 6ae@ 
TEMPERATURE (DEG C) 


* PROIG-P-3-1/8 
196 sec 
CEILING 


2.46 








« 306 6ee © 300 600 
TEMPERATURE (DEG C) 


v2 


PRCIG-P-3-1/8 
ce sc 
CEILING 


2.4e 


2.1@ 





t ) 300 6e0 @ 30 see 
EMPERATURE (DEG C) 


PRC1G-P-3-1/4 
3e@ SEC 
r CEILING 
“ 
3 poor 
awd 
pad 
= 
— 
se 
Cce 
me 
We 
= 
e 
3 
e -_ 
r) 300 6a@ e 


308 6e0 


a.4e 





TEMPERATURE (DEG C) 





thins 





Pecae-?-3-178 
= sc 


coe MEASHT CQ 


3 

_ 

2 

_ 

: 

J 

‘ _— oo . soe 
roweraruet (000 ¢) 

pecae-r oy 
ae MC 

? cus 

»* 





7. DOORWAY VELOCITY PROFILES (V) 


Doorway velocity profiles over a 560-second period are shown in figures 
7-1 to 7-20. Each figure contains 16 profiles with each produced at 35- 
second intervals, the end of each complete velocity scan of the vertical 


probe a ray in the doorway. 


After an initial transient period the profiles reach a nearly steady 
state and are relatively insensitive to fire changes up to burnout. In 
general for a fixed room temperature level, the profiles indicate increasing 
velocities and a decreasing zero velocity position (neutral plane height) 


as the doorway width is decreased. 
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8. DOORWAY MASS FLOW RATE 


The mass flow rate of combustion products out of the room and airflow 
into the room was calculated from the velocity and density (temperature) 


measurements at the centerline of the doorway. The equation is 


th = Mo | T, (V/T) dy 


where the velocity and temperature was assumed invariant over the doorway 
width. The perfect gas state equation for air was used where a a are 
reference values of density and temperature. The integral was taken over 
the bottom (or top) of the doorway to the neutral plane and the integral 
Was evaluated by a trapezodial formula. ed anette of the neutral plane 
was found by linear extrapolation of the velocity data at the flow reversal 
point in the doorway. t should be realized that our data acquisition 
limitations led to a complete vertical velocity traverse every 35 seconds. 
Hence, the integral was evaluated every 35 seconds. Because of the inherent 
fluctuation of the velocity due to turbulence, and the transient changes 
due to fire growth and decay, a “smoothing” process was applied to this 
Calculation. For all experiments the data results presented represent a 
running three-point average of the mass flow rate over 35-second intervals. 
The average was assigned to the mid-point. Also, for each run following 
PRC 8, the pressure signal from each transducer was electronically averaged, 
and this result was recorded every 35 seconds. The results of these 
calculations are shown in figures 8-1 through 8-20. The results appear 
much smoother following PRC 8 due to this electronic signal averaging 
process. The lack of mass balance in the results is a serious problem 


which could have been remedied by more comprehensive measurements. 
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9. ROOM STATIC PRESSURE 


In this section the pressure differentials between the inside and 
outside of the room are presented at six elevations. The results are 
presented as a function of time in figures 9-1 through 9-20. The elevation 
can be identified by the channel number listed in the figure, and the 


information listed below (see also figure 1-2). 


Channel Probe Distance Above the Floor (m) 
Number Symbol PRC 0-8 PRC 9-20 

41 DP1l 2310 aimee 

42 DP2 72 Mal ib Arial 

43 DP3 she HH Wy SIE 

44 DP4 0.54 0.89 

45 DP5 0.285 0.49 

46 DP6 0.0285 0.04 


The probe positions were changed after PRC 8 in order to yield a more 


complete vertical distribution. 


Since these probes responded to a turbulent phenomenon it is 
appropriate to average their signal in order to present the near pressure 
differential. The main result will depend on the averaging process used, 
and in appendix A various averaging results are presented for illustration. 


The results given in figures 9-1 through 9-20 have been time-averaged as 


t. 
pene Ge) A ueCke 


1 
B (t, ) = = } 
tome (eaigeee 
#2. 
aL, 


a 50-second running average using a rectangular rule for evaluating the 
integral with a time increment equal to the data scan time of 5 seconds. 
In the above formula, p is the pressure signal, and t, is the time at the 


ith data scan. 
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10. GAS CONCENTRATION 


The volume concentrations (dry basis) of 0, and co. measured at the 
top of the doorway are shown in figures 10-1 to 10-2. These concentration 
results are mirror-like images of each other provided a significant concen- 
tration of CO is not produced which was certainly the case in our experiments. 
In fact it can be shown from equations 6-30 through 6-32 of volume I that 


(for insignificant fuel production) 


"ed. YQ 
x + ——— x = 0.21 
02 Mo> CO, co, 


where x is the volume concentration, 
M is the molecular weight, 
and v is the stoichiometric coefficient, 


for the co, and o5 species respectively. 
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APPENDIX A 


EXERCISE IN AVERAGING 


Analysis of fire data often requires some type of time averaging. As an 
illustration the static pressure data from PRC-l1-P-l were averaged by several 
methods and these results are given here. Figures A-l through A-6 show the 
raw data as recorded every 5 seconds. These are continuous plots through 
these discrete data points. Figures A-7 through A-ll display continuous plots 
of various running average operations applied to the raw data. The general 
averaging formula is given as 

cy + Ndt 
> (e, +m at)= o p(t) dt 
Ps 
where At = 5 seconds, and the integral is evaluated by a quadrature rule for 
the discrete data p(t) over the interval Ndt. In figure A-7, N = m = 10 and 
the integral is evaluated by a rectangular rule. In figures A-8 through A-11, 
N is 5, 10, 15 and 20 respectively, and the integral is evaluated by the 


trapezodial rule. In each of these cases m was selected such that p was 


evaluated each time at the center of the interval Nic. 
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APPENDIX B 


Transient Data 


A complete set of the record data over time is tabulated in this section. 
It is categorized by test code designation in the order given in table 1. The 
data are labeled by channel number and time in seconds. The correspondence 


from channel numbers to sensor designation and the units of the measurements 


can be obtained from table 3. 
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TIME 14 15 16 17 18 19 - 20 al 22 23 24 25 26 27 

8. 25.52 25.56 25.30 24.90 25.78 25.22 24.408 24.05 24.45 25.67 25.42 25.92 23.98 23.37 
8. 25.67 25.38 25.17 24.85 25.68 25.17 24.25 24.87 24.57 25.65 25.47 23.82 23.75 23.40 
6. 25.68 25.32 25.17 24.80 25.50 25.13 24.26 24.85 24.63 25.67 25.45 23.72 23.67 (eH 
a. 25.45 25.38 25.07 24.82 25.57 25.18 24.15 23.97 24.45 25.79 25.47 24.15 23.85 23.42 
8. 25.35 25.26 24.95 24.95 29,22 25.22 24.22 23.97 24.15 25.82 25.47 23.92 23.47 23.45 
8. 25.20 25.13 25.62 25.08 25.10 25.208 24.22 23.98 24.00 25.75 25.47 23.85 23.63 23.45 
3. 25.85 25.85 25.75 25.70 25.35 25.r2 a5 24540 24.42 24.42 26.40 26.70 24.13 23.87 25u5 


10. 29.83 29.75 Cui bed. tae 26.85 26.79 24.67 24.42 24.65 26.65 2?.10 24.15 24.15 25.55 
15. 31.29 31.44 . 30.46 29.62 PLE 25.57 24.05 24.2% 25.00 26.78 27.49 24.42 24.352 23.45 
20. 34.38 32.88 31.19 29.70 26.82 25.68 24.60 24.2 34. et) 26.85 27.63 °2.4.05 24.18 23,08) | 
25. 37.39 35.76 34.68 30.80 26.65 25.58 25.28 24.49 24.52 26.92 23.15 24.49 23.98 23.50 
30. 37.37 37.73 36.54 38.00 26.75 26.88 25.67 24.68 24.25 27.05 28.47 24.59 23.65 23.57 
35. 38.17 37.93 36.62 31.61 29.76 23.25 2d.20 24.75 24.50 2a 28.82 24.15 24.13 23.5¢ 
40. 39.85 38.80 38.37 34.58 30.10 29.00 25.82 24.63 24.55 27.30 29.00 23.97 24.50 23.63 
45. 46.93 39.17 38.90 3329 38.6! 23.35 25.72 24.86 24.65: 27.48 29.508 24.42 24.45 23.62 
38. 45.12 43.85 42.15 36.34 32.83 28.82 25.82 24.62 24.55 27.60 29.46 er 24.26 23.02 
95. 47.58 47.61 46.07 39.49 31.07 23.595 29595 24.92 24.07 27.€0 29.37 24.82 24.35 2Stans 
60. 51.46 48.51 4? .37 42.44 32.108 29.38 26.55 24.95 2556 oto 30.73 24.88 24.70 23.87 
65. 56.10 54.58 51.41 46.17 34.66 30.00 27.05 25.28 25.30 28.35 31.61 24.67 24.42 23.82 
70. 56.85 57.17 95.54 49.93 Rha) oP 30.43 27.50 25.82 25.22 28.77 $5.59 24.98 24.65 25.62 
7s. 61.86 99.57 59.52 54.80 39.15 32.29 29.82 27.80 25.42 29.50 35.10 25.27 25.20 CRT 
80. 74.90 67.12 61.88 93.93 41.33 3.66 28.90 26.95 25.70 29.78 36.66 25.50 25.42 24.008 
85. 82.59 79.63 73.908 51.76 42.71 36.09 25.97 Zee 26.32 31.02 39.00 9.65 25.70 24.13 


90. 95.24 89.59 81.90 55.37 413.93 33.22 29.98 27.20 26.45 32.71 42.17 26.20 25.85 24.3 
95. 116.85 101.51 86.45 Sto 43.63 49.93 3iese2 28.05 Cane 53,05 44.63 26.63 26.30 24.60 





100. 117.88 110.22 102.60 72.05 50.83 41.34 31.41 tere 27.¢5 36.15 wa0ee 27.30 26.65 24.85 
105. 144.12 135.20 108.98 82.12 53.69 44.38 32.85 26.32 28.60 38.80 56.05 27 .c 28.02 25.15 
110. 163.35 143.82 138.92 89.62 55.44 49.41 34.80 29,50 29.i0 42.49 60.19 2f vas 27.57 25.23 
115. 195.47 176.20 162.20 112.88 53.99 ep 35.61 20.83 30.15 47.32 74.83 29.2 29.82 29.009 
120. 197.67 193.13 161.35 113.46 70.98 55.76 39.441 SLez 31.10 51.80 61.69 29.708 29.41 26.02 
125. 229.37 224.02 204.58 139.77 63.89 59.93 40.85 32.66 32.15 58.63 87.43 rps Nhe 38.68 26.57 
130. 235.34 218.55 191.60 139.39 69.76 60.36 42.99 34.34 33.49 62.74 95.71 31.3 S156F 27 okt) 
135. 262.39 235.39 200.85 137.60 67.21 63.998 42.78 24.68 34.56 70.54 106.24 31.63 31.66 27.¢0 
149. 276.76 255.95 226.67 124.46 rag 67.59 42.65 35.7 35.98 76.85 1135.66 23.58 33.44 28.37 
145. 264.05 241.88 221.42 147.40 (sun Vz AA. 32 37.3 37.63 79.79 120.07 $35.03 33.86 29.07 
158. 276.49 237.76 206.85 151.22 72.3: F 44.37 50.39 SO5ID 83.55 122.89 JANUS 34.09 29.07 
155. 480.525 ~25flf 226,82 154.65 77.90 7‘ Da2 45.85 40,46 38.0: 87.81 129.68 5.51 $3.09 29.70 
168. ehagdm § colwat — ecoent 143.65 73.32 73.98 49.56 41.58 | 49.40 90.12 126.47 37.05 37.19 30.37 
165. 296.19 265.08 234,15 MERI fe 79.24 73.91 53.76 $9335 41.93 94.17 142.65 3?.10 30.79 
170. 289.66 262.54 224.52 159.82 65.50 85.12 93.76. 41.88 40.51 55.83 145.65 37.83 31.44 ° 
175. 234.22 266.58 229.39 154.85 69.14 85.26 95.24 44,05 4li22 102.05 145. 2h 37.91 32.02 
138. 290.32 271.66 232.49 153.60 SGsne 33.7 54.93 42.63 44.10 105.51 HO EC S56 32.63 
135. 291.66 266.61 230.88 160.97 65.91 89.05 595.95 46.35 43.935 1039.17 153.20 38.108 33.07 
190. 302.71 273.07 231.85 158.27 99.25 88.2 55.76 46.28 44.635 109.37 157.60 AL.71 33.56 
195. 291.4 § 282.32 259.76 151.39 69.935 £5.36 55.88 4? .83 Saar 113.19 160.77 39.07 34.22 
200. 289.73 259.85 231.42 156.35 91.85 86.93 60.59 49.15 44.76 110.54 161.50 40.12 34.58 
205. 2986.19 275°:41 236.12 144,95 65.57 59 .a¢ 93.43 48.24 43.40 109.76 163.52 41.76 34.90 
210. 280.54 269.27 245.39 159.83 81.71 83.38 59.24 47.58 46.24 1180.39 166.65 43.44 35.54 
215. 291.31 261.22 230.54 159.27 62.88 90.31 61.21 8.85 45.98 116.95 167.60 43.88 35.95 
220. 292.36 281.27 249.76 155.90 91.69 9409 62.09 49.88 45.44 111.98 169.¢7 41.61 36.45 
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293.82 
294.598 
298.98 
295.29 
297.51 

298.15 

296.34 
293.58 

293.76 

297.46 

293.43 
292.78 
289.98 
292.07 
285.34 
284.66 
292.34 
290.68 
297.85 
297.46 
286.009 
279.22 
297.19 
292.89 
297.05 
284.63 
289.88 
287.87 
294.19 
295.54 
284.83 
279.37 
288.61 

287.56 
280.49 
287.63 
238.32 
302.18 
284.93 
292593 
294.15 
$83.22 
386.22 
303.17 
284.12 
289.46 
292.85 
286.12 
293-935 
293.86 


1S 

279.39 
276.93 
262.22 
265.88 
272.49 
261.85 
270.46 
270.95 
277.4 
280.61 
235.44 
270.41 
268.95 
272.85 
264.58 
265.12 
269.83 
285.83 
278.46 
284.85 
263.98 
267.76 
262.17 
267.44 
273.2 
262.61 
264.78 
266.44 
263.00 
269.98 
263.78 
fea. 
2738.44 
269.18 
258.12 
262.15 
276.29 
268.76 
266.17 

72.02 
271.54 
277.68 
283.00 
280.83 
263.01 
272.12 
274.66 
264.54 
271.67 
273.46 


16 
246.98 
248.78 
229.58 
240.34 
236.22 
229.90 
256.32 
233.22 


, a4. 30 


232.51 
240.34 
231.46 
231.52 
233.83 
230.32 
229.78 
227.898 
259.71 
244.76 
251.88 
245.29 
246.39 
231.67 
247 .93 
252.24 
235.58 
231.34 
230.49 
238.44 
236.46 
234.34 
251.76 
259.49 
243.51 
234.93 
229.80 
249.88 
Pile Y= 
245.61 
245.02 
259.95 
257.46 
248.88 
241.12 
249.39 
241.88 
251.83 
243.66 
251.83 
249.29 


1? 
169.95 
175.15 
159.67 
167.75 
159.9 
163.32 
165.30 
164.85 
154.92 
160.55 
159.77 
170.05 
161.13 
157.92 
152.45 
158.07 
156.20 
163.47 
165.17 
164.13 
149.27 
170.32 
171.00 
167.85 
159.82 
156.05 
159.22 
168.15 
156.13 
158.07 
178.57 
162.33 
167.70 
174.57 
169.45 
167.05 
161.52 
169.92 
177.12 
180.02 
169.35 
180.72 
177.52 
183.60 
168.47 
170.08 
179.82 
194. 42 
186.90 
195.07 


18 
95.67 
101.12 
101.07 
94.05 
6.02 
89.69 
85.59 
989.45 
69.93 
101.22 
102.39 
102.05 
91.43 
95.83 
100.07 
107.39 
11220 


Se OG 


105.17 
102.37 
aS. 
Lia.? 
103.76 
109.29 
103.44 
107.29 
111.89 
105.9 
105.62 
109.83 
104.51 
94.99 
111.63 
115.66 
114.19 
114.58 
112.63 
111.85 
115.45 
115.73 
165.68 
bie .22 
117.61 
PilSs.35 
105.44 
Prescs 
112.63 
114.85 
116.93 
Pie 2 
119.34 


19 
93.81 
92.49 
91.86 
93.31 
95.81 
96.36 
7.12 
7.62 
92.09 
92.95 
105.68 
101.39 
95.48 
95.09 
101.56 
91.39 
92.21 
89.45 
924,93 
95.64 
95.49 
24.76 
30.62 
99.59 
94.76 
10..56 
T2399 
101.12 
105.12 
104.39 
192.993 
186.73 
35.92 
5.31 
Sige 
Sep 
feeds: 
192.44 
109.3 
109.7 
j (5 Feet la) 
101.34 
105.37 
Maire ts 
111.39 
167.05 
107.08 
102.385 
106.69 
105.86 


20 
63.21 
62.50 
59.24 
59.087 
61.43 
65.75 
65.31 
65.62 
61.95 
60.05 
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APPENDIX C 


Average Peak Values 


This section lists by sensor label (see table 3) the average peak values 


as defined in volume I. The units are those given in table 3. (Note: The 


heat flux units given here are erroneously given as W/cm and should be W/om-.) 
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